Introduction: Despite theavailability of numerous antidepressant drugs the therapy of depression is far from satisfactory. Two of the many reasons for this are the delay in onset of effect and the adverse effects associated with most of the antidepressants. Costus speciosus rhizome has shown adaptogenic activity. Objective: To evaluate the antidepressant activity of50% aqueous-ethanol extract of Costus speciosus (CS) leaves in experimental models of depression. Materials and Methods: Male albino mice were randomly assigned to five groups of six each. We studied three doses of the leaf extract (100, 200 and 400 mg/kg) on two models of depression -forced swim test and tail suspension test. Imipramine was used as the standard control. Both acute and chronic effects were studied. Drugs (test drug, standard control and vehicle) were administeredorally, one hour before the experiment in the acute study and daily for 14 days for the chronic study. Results: Imipramine showed significant antidepressant activity as demonstrated by a reduction in duration of immobility in both acute and chronic studies of forced swim test and tail suspension test. CS showed a dose dependent antidepressant activity. CS_100 demonstrated an antide-
INTRODUCTION
Depression is a heterogeneous disorder that affects a person's mood, physical health and behaviour. The signs and symptoms include guilt, loss of interest, disturbed sleep or appetite, aches, fatigue, poor concentration and suicidal tendency. Depression affects 121 million people worldwide leading to a suicide rate of 850,000 lives every year and predicted to be the second leading cause of death by 2020. 1 Despite progress in pharma cotherapy, in a majority of patients,depression goes undiagnosed and untreated or unsatisfactorily treated. 2 The delayed onset of action of anti depressants and their adverse effectsrenders it necessary to find newer and safer therapeutic agents which would complement the existing treatment modalities. 3 Therefore, it is worthwhile to explore the utility of traditional medicines for the treatment of various depressive disorders. Costus speciosus (CS) rhizome has been proven to show antidiabetic, antidyslipidemic, 4 hepatoprotective, 5 adaptogenic, 6 antibacterial, 7 anti fertility, 8 antiinflammatory, antipyretic, 9 and estrogenic 10 activity. Therootsof CShave also been proven to contain antihyperglycemic, hypolipidemic and antioxidant 11 properties. But its leaves have not been studied extensively and have only shown antioxidant 12 activity.
There is no literature evidence demonstrating the effect of aqueous ethanol extract of leaves of Costus speciosus on depression models. Hence this study was conducted to evaluate the antidepressant activity of 50% aqueousethanol extract of Costus speciosus leaves in two experimental models of depression in mice.
MATERIALS AND METHODS

Animals:
Male albino mice weighing 2540 g inbred in the institutional animal house were used for the study. Mice were housed in clean poly propylene cages, three mice in each cage, in a controlled environment (22 0 24 0 C) with a 12 hr light and dark cycle with standard chow containing fat 4.15%, protein 22.15%, carbohydrates 4% (supplied by Amruth laboratory animal feed, manufactured by Pranav Agro industries Ltd., Sangli) and water ad libitum. The study animals were allowed to acclimatise to these conditions for one week. Experiments were performed during the light phase of the cycle (10:0017:00).
Drugs and Chemicals
Preparation of Costus speciosus leaves extract (Study Drug): Leaves were collected from the plants growing in Dakshina Kannada district, Karnataka State, in the months of September and shade dried. The aqueous ethanol extract was prepared by using soxhlet apparatus (50% ethanol at 55 0 C).
Standard drug:
Imipramine at the dose of 10 mg/kg, orally (suspended in 1% gum acacia).
13
Study Procedure: Mice were randomly assigned to five groups of six mice each. The feeding and treatment schedule was as follows:
Group 1: Distilled water (Normal control)orally
Group 2: Imipramine 10 mg/kg orally (suspended in 2% gum acacia).
Group 3:
CS leaves (50% aqueousethanol extract) dissolved in distilled water orally 100 mg/kg Group 4: CS leaves (50% aqueousethanol extract)dissolved in distilled water orally 200 mg/kg Group 5: CS leaves (50% aqueousethanol extract) dissolved in distilled water orally 400 mg/kg
The study was conducted in two phases -acute and chronic. Drugs (test drug, standard control and vehicle) wereadministered one hour before the experiment in the acute study whereas for the chronic studydrugs were given daily for 14 days.
Animal models for testing antidepressant activity:
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A) Forced swim test (Porsolt test):
15 This animal model is based on the principle that forcing mice to swim in a restricted space from which they cannot escape leads to a characteristic behaviour of immobility. This behaviour reflects a state of despair, which can be reduced by several agents that are therapeutically effective in human depression.
Mice were individually forced to swim inside a vertical plexiglass cylinder (height 50 cm, diameter 20 cm) containing a water column of 15 cm height. After an initial two minute period of vigorous activity, usually each animal assumes a typical immobile posture. A mouse was consid ered immobile when it remained floating in the water without strug gling, making only minimum movements of its limbs necessary to keep its head above water. The duration of immobility was recorded during the latter 4 minutes of the total six minutes of the duration of the test. Duration of immobility was compared with that of controls.
B) Tail Suspension Test in Mice:
16 This test is a variant of the behavi oural despair test in which immobility is induced by simply suspending a mouse by its tail. This test is a reliable and rapid screening method for antidepressants, including those involving serotonergic system. This animal model is based on the principle that suspending mice upside down leads to a characteristic behaviour of immobility after initial momentary struggle. This behaviour reflects a state of despair which can be reduced by several agents which are therapeutically effective in human depression. In the acute study, this test was performed one hour after drug administration and in the chronic studyone hour after drug admini stration on day 14.
Mice were suspended on a metal rod stand 70 cm above the table top by an adhesive tape placed approximately 1 cm from the tip of the tail. Immobility time was recorded during the latter 6 min of the total 8 min duration of the test. The animal was considered immobile when it did not show any movement of body and hanged passively. Ethical Issues: The study was approved by the Institutional Animal Ethics Committee (IAEC) and was conducted according to the guidelines laid down by the CPCSEA. Statistical Analysis: All results are expressed as Mean ± SD. All the groups wereanalysed using one way ANOVA followed by Dunnett test. Table 1 there is a decrease in the duration of immobility in all the treated groups compared to control in both acute as well as chronic studies, except Costus speciosus 100 (CS_100) group which did not show any difference compared to the normal control in the chronic study. There was a significant reduction in duration of immobility in the imipramine treated group in both acute and the chronic studies (p=0.001). There also was a significant reduction in duration of immobility in all the CS treated groups in the acute study but in the chronic study CS_100 did not show any significant reduction in duration of immobility (p=0.145). In the acute study the duration of immobility in the CS_100 group was significantly less than the normal control (p=0.024) but also significantly more than the imipramine treated group (p=0.003). In the acute study both CS_200 and 400 did not show any significant difference with the imipramine group (p=0.499 and 0.831 respectively), while in the chronic study only CS_400 did not show any significant difference with the imip ramine group (p=0.346). As shown in table 2 in the acute study using tail suspension test there was a significant reduction in duration of immobility in the imipramine (p=0.003) and CS_400 groups (p=0.031) compared to normal control. There was no significant difference between the imipramine and CS_400 groups (p=0.339). In the chronic study using tail suspension test imip ramine as well as CS_400 significantly reduced duration of immobility (p=0.004 and 0.017 respectively). CS_100 and 200 groups showed no significant difference in the duration of immobility compared to normal control group (p = 0.159 and 0.051 respectively). There was no signifi cant difference between the imipramine and CS_400 groups (p = 0.327).
RESULTS
As shown in
DISCUSSION
The effects of leaves of Costus speciosus on the central nervous system has not yet been studied though the plant has shown to have antioxidant effects. Hence we decided to start with evaluating the antidepressant activity of aqueous ethanol extract of Costus speciosus leaves in experi mental models of depression. We studied three doses of the leaf extract (100, 200 and 400 mg/kg) on two established models of depression in mice -forced swim test and tail suspension test. Imipramine, an anti depressant drug was used as a standard control. Both acute and chronic effects of the test drug were studied. As expected, imipramine showed significant antidepressant activity as demonstrated by a reduction in duration of immobility in both acute and chronic studies of forced swim test and tail suspension test. Costus speciosus showed a dose dependent antidepressant activity. CS_100 dem onstrated an antidepressant effect in the acute forced swim test but not in the chronic forced swim test. Moreover in the acute forced swim test the antidepressant effect of CS_100 was less than that of imipramine.
In the tail suspension test CS_100 did not show any antidepressant effect. CS_200 demonstrated an antidepressant activity in both acute and chronic forced swim test. In the acute study, the effect of CS_200 was equivalent to that of imipramine but its efficacy reduced on chronic administration as has been shown in the significantly higher duration of immobility compared to imipramine. In the tail suspension test CS_200 did not show any antidepressant activity. CS_400 showed maximum antidepressant activity among all the doses of CS administered in both acute and chronic studies. This antidepressant effect of CS_400 was comparable to that of the standard drug imipramine. CS_100 and 200 showed antidepressant activity only in acute studies of the forced swim test but not on chronic administration. This could be because of development of tolerance on repeated administration; however the mechanism of anti depressant activity of CS and its proposed development of tolerance was not assessed in this study and could be planned in future studies.
CONCLUSION
Costus speciosus showed dose dependent antidepressant activity with the dose of 400 mg/kg showing maximum effect.
